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HAIR TREATMENT COMPOSITIONS 



FIELD OF THE IWVSNTJQN 

5 

This invention relates to hair treatment compositions and to 
methods of treating hair using the compo sit ions . 

BACKGROUND ASTD PRIOR ART 

10 

Shampoo compositions generally contain a surfactant. The 
compositions may also contain an active agent such as an 
anti -dandruff agent. In order for the active agent to have 
improved effectiveness, it is necessary for the active agent 
15 to be deposited from the composition onto the hair and/or 
the scalp. 

Some shampoo compositions are perceived by the- users of the 
compositions to be harsh on the hair. There remains a need 
20 for compositions that have greater mildness. 

There is also a need for shampoo compositions that have 
better deposition onto the hair and/or the scalp. 

25 The present invention is based on the surprising finding 
that certain combinations of surfactants provide hair 
treatment compositions that are perceived by the user as 
being mild. The same combinations of surfactants 
unexpectedly also allow increased deposition of active 

30 agents. 




TffjHCRIPTlOH OF THE INVENTION 

in a first aspect, the present invention provides a hair 
5 treatment composition comprising t 
an anionic surfactant; 

an amphoteric or zwitterionic surfactant; and 
an alkyl amphoalkanoate surf actant . 

10 A further aspect of the invention is method of treating hair 
which comprises applying to the hair a composition of the 
invention- 

in another aspect, the invention provides the use of a 
15 surfactant mixture comprising: an anionic surfactant,- an 
amphoteric or zwitterionic surfactant,- and an alkyl 
amphoalkanoate surfactant to increase the mildness of a hair 
treatment composition. 



20 



25 



Yet another aspect of the invention is the use of a 
surfactant mixture comprising: an anionic surfactant; an 
amphoteric or zwitterionic surfactant; and an alkyl 
amphoalkanoate surfactant to increase the deposition of an 
ant i -dandruff agent from a hair treatment composition. 

In a further aspect, the present invention provides a hair 
treatment composition comprising: 

an anionic surfactant; and 

an alkyl amphoalkanoate surfactant. 



30 
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nTBT&TT.gD PBSeftlPTICflSr OF THE INVENTION 



Anionic surfactant 



5 An anionic surfactant is one component of the compositions of 
the invention. Examples of suitable anionic surfactants 
which can be used as the anionic surfactant in compositions 
of the invention include cleansing surf actants , such as the 
alkyl sulphates, alkyl ether sulphates, alkaryl sulphonates. 

10 alkanoyl isethionates, alkyl succinates, alkyl 

sulphosuccinates, N-alkyl sarcosinates, alkyl phosphates, 
alkyl ether phosphates, alkyl ether carboxylates, and alpha- 
olefin sulphonates. especially their sodium, magnesium, 
ammonium and mono-, di- and triethanol amine salts. The 

.15 alkyl and acyl groups generally contain from 8 to 18 carbon 
atoms and may be unsaturated. The alkyl ether sulphates, 
alkyl ether phosphates and alkyl ether carboxylates may 
contain from 1 to 10 ethylene oxide or propylene oxide units 
per molecule. 



20 



Typical anionic cleansing surfactants for use as the anionic 
surfactant component in compositions of the invention include 
sodium oleyl succinate, ammonium lauryl sulphosuccinate, 
ammonium lauryl sulphate, sodium dodecylbenzene sulphonate, 
25 triethanolamine dodecylbenzene sulphonate. sodium cocoyl 
isethionate, sodium lauryl isethionate and sodium N-lauryl 
sarcoainate. The most preferred anionic surfactants are 
sodium lauryl sulphate, sodium lauryl ether sulphate (n) BO, 
(where n ranges from 1 to 3} , ammonium lauryl sulphate and 
30 ammonium lauryl ether sulphate (n)EO, (where n ranges from 1 
to 3) . 
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Mixtures of any of the foregoing anionic surfactants may 
also be suitable for use as the anionic surfactant . 

5 The anionic surfactant (including all anionic surfactants in 
a mixture of anionic surfactants) is pref erablypresent in 
the compositions of the invention in an amount of from 5 to 
25% by weight, more preferably from 10 to 20 % by. weight, 
even more preferably from 11% to 16% by weight, most 
10 preferably from 13 to 15% by weight, of the composition* 

Amphoteric or zwdLtterionic surfactant 

Another component of the compositions of the invention, which 
15 is optional in certain compositions of the invention, is an 
amphoteric or zwitterionic surfactant 

Examples of amphoteric and zwitterionic surfactants include 
alkyl amine oxides, alkyl betaines, alkyl amidopropyl 

20 betaines , alkyl sulphobetaines (sultaines) , alkyl glycinates, 
alkyl carboxyglycinates, alkyl amidopropyl hydroxysultaines , 
acyl taurates and acyl glutaraates, wherein the alkyl and acyl 
groups have from 8 to 19 carbon atoms. Preferred amphoteric 
and zwitterionic surfactants for use in shampoos of the 

25 invention include lauryl amine oxide, cocodimethyl 

sulphopropyl betaine and preferably lauryl betaine and 
eocamidopropyl betaine. Cocamidopropyl betaine is especially 
preferred . 
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Mixtures of any of the foregoing amphoteric or zwitterionic 
surfactants may also be suitable for use as the amphoteric 
or zwitterionic surfactant. 



S The amphoteric or zwitterionic surfactant (including all 
aiwphoteric or zwitterionic surfactants in a mixture of 
amphoteric or zwitterionic surfactants) is preferably present 
in the compositions of the invention in an amount of from 
0-1 to io% by weight, more preferably from 0.5 to 5 % by 
10 weight, even more preferably from 1% to 4% by weight, most 
preferably from 1 to 3% by weight, of the composition. 

Alkyl amphoallcartoate surfactant 

15 Compositions of the invention also comprise an alkyl 

amphoalkanoate which ist considered herein separately from, 
and is chemically different front/ the amphoteric or 
zwitterionic surfactant. Preferred are Ce to C 3Q 
alkyl) araphoCCi to C fi alkanoates), more preferably (C 6 to C±* 

20 alkyl) ampho(c r to C* alkanoates) , even more preferably (C* to 
C 1B alkyl) ampho(Ci to C 2 alkanoates), most preferably (Gs to 
Cis alkyl) atnphoacet at es) * Examples of the most preferred (C* 
to C 30 alkyl) ampho(C x to C$ alkanoates) are cocoamphoacetates 
and laurylampfroacetates, with the sodium salts of these 

25 compounds being even more preferred, such as sodium 
cocoamphoacetate . 



Alkyl amphoalkanoates such as alkyl amphoacetates are defined 
in the industry by the Cosmetic, Toiletry, and Fragrance 
30 Association, (CTFA) . 
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Mixtures of any of the foregoing alkyl amphoalkanoate 
surfactants may also be suitable for use as the alkyl 
amphoalkanoate in the compositions of the invention 

The amphoalkanoate surfactant (including all amphoalkanoate 
surfactants in a mixture o£ amphoalkanoate surfactants) is 
preferably present in the compositions of the invention in 
an amount of from 0.1 to 10% by weight, more preferably from 
0.5 to 5 % by weight, even more preferably from 1% to 4% by 
10 weight, moBt preferably from 1 to 3% by weight, of the 
composition » 

Particularly preferred compos it ions 

15 Particularly preferred compositions of the invention 

comprise a surfactant composition comprising: sodium lauryl 
sulphate or sodium lauryl ether sulphate (n) EO, (where n 
ranges from 1 to 3) in an amount of from 10 to 20 % by weight 
of the composition; cocamidopropylbetaine in an awount of 

20 from 0.5 to 5% by weight of the composition; and sodium 
cocoamphoacefcate or sodium lauryl cocoamphoac^tate in an 
amount of from 0.5 to S% by weight of the composition. 

Optional anti -dandruff agent 

25 

Compositions of the invention optionally comprise an anti- 
dandruff agent. Anti -dandruff agents include, for example, 
those • compounds included in shampoo compositions for the 
purpose of treating or preventing dandruff, such as zinc 
30 pyrithione, octopirox, climbazole and ketoconazole. 
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Preferably, the ant i- dandruff agent is in solution in the 
composition. The anti-dandxuf £ agent is therefore 
preferably soluble in the composition of the invention at 25 
degrees C. Most preferably, the ant i -dandruff agent is 
clinibazole (1-iraidazolyl-l- <4-chlorophenoxy) -3.3- 
dimethylbutan-'2-one) - 

The anti-dandruff agent may be a single ant i -dandruff 
compound or a mixture of different anti-dandruff compounds. 

Preferably, the ant i -dandruff agent is present in the 
composition in an amount of from 0.1 to 5% by weight, more 
preferably from 0.1 to 2% by weight. 

It has surprisingly been found that the compositions of the 
invention are better at depositing anti-dandruff agents onto 
the scalp when the compositions also comprise a cationic 
polymer {such as cationic guar, for example) , compared to 
corresponding compositions containing the anionic surfactant 
and the amphoteric or zwitterionic surfactant without the 
atqphoalkanoate . 

ES 

25 The pH of the compositions of the invention is preferably in 
the range of from 5 to a, more preferably in the range of 
from 6 to 7 e.g.. 6.5. The pH of the compositions of the 
invention can be adjusted using alkaline agents (such as 
sodium hydroxide, for example) or acidic agents (such as 

30 citric acid) as is well-known in the art. 



15 



20 
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It has surprisingly been found that the mildness of the 
compositions (that is to say the perception of the mildness 
of the composition on the hair and/or the scalp by the user 
of the composition) is particularly good in the pH ranges 
5 set out in the preceding paragraph. 

Product forms 

The final product form of hair treatment compositions 
10 according to the invention may suitably be. for example, 
shampoos, conditioners, sprays, mousses, gels, waxes or 
lotions. Particularly preferred product forms are shampoos, 
post -wash conditioners (leave-in and rinse-off) and hair 
treatment products such as hair essences. Shampoos are a 
IS particularly preferred product form. 

compositions in accordance with the invention are preferably 
formulated as compositions for the treatment of hair and 
subsequent rinsing. 

20 

A particularly preferred hair treatment composition in 
accordance with the invention is a shampoo composition. The 
total amount of surfactant in shampoo compositions of the 
invention (including any co- surfactant, and/or any 
25 emulsifier) is generally from 5 to 30%, preferably from 10 
to 25%, more preferably from 15 to 20% by weight of the 
composition. 



O ptional further surfactant a 



30 



One or more further surfactants which are cosmetically 
acceptable and suitable for topical application to the hair 
may be present as an additional ingredient in shampoo 
compositions of the invention. 

An example is a nonionic surfactant, which can be included in 
an amount ranging from 0 to 8, prdierably from 2 to S wt%. 

For example, representative nonionic surfactants that can be 
included in shampoo compositions of the invention include 

condensation products of aliphatic (Q| - C 1B ) primary or 
secondary linear or branched chain alcohols or phenols with 
alkyl ene oxides, usually ethylene oxide and generally having 
from S to 30 ethylene oxide groups. 

Other representative nonionic surfactants include mono- or 
di-alkyl alkanolamides . Examples include coco mono- or di- 
ethanolamide and coco roono-isopropanolamide . 

Further nonionic surfactants which can be included in shampoo 
compositions of the invention are the alkyl polyglycosides 
(APGs) . Typically, the APG is one which comprises an alkyl 
group connected (optionally via a bridging group) to a block . 
of one or more glycosyl groups. Preferred APGs are defined 
by the following formula: 

RO - (G)„ 

wherein R is a branched or straight chain alkyl- group which 
may be saturated or unsaturated and Q is a saccharide group. 
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R may represent a mean alkyl chain length of from about g to 
about C 2D . Preferably R represents a mean alkyl chain length 
of from about Q, to about C^. Moat preferably the value of R 
lie. between about 9.5 and about 10.5. G may be selected 
from C 5 or C s monosaccharide residues, and is preferably a 
glucoside. O may be selected from the group comprising 
glucose, xylose, lactose, fructose, mannose and derivatives 
thereof. Pxeferably G is glucose. 

The degree of polymerisation, n, may have a value of from 
about l to about 10 or more. Preferably, the value of n lies 
in the range of from about 1.1 to about 2. Most preferably 
the value of n lies in the range of from about 1.3 to about 
15 1.5. 

Suitable alkyl polyglycosides for use in the invention are 
commercially available and include for example those 
materials identified as: Oramlx KS10 ex Seppic; Plantaren 
20 1200 and Plantaren 2000 ex Henkel. 

Other sugar-derived nonionie surfactants which can be 
included in shampoo compositions of the invention include the 
Cio-Cib N-alkyl (CL-Cfi) polyhydroxy fatty acid amides, such as 
25 the C12-C1B N-methyl glucamides, as described for example in 
WO 92 06154 and US 5 194 639, and the N-alkoxy polyhydroxy 
fatty acid amides, such as q. 0 -Ci 8 W- (3-methoxypropyl) 
glucamide . 
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The shampoo composition can also optionally include one or 
more cationic co- surfactants included in an amount ranging 
from 0.01 to 10, more preferably from 0.05 to 5, most 
preferably from 0,05 to 2 wt%- Useful cationic surfactants 
5 are described hereinbelow in relation to conditioner 
compositions. 

Other optional con^onente 

10 Compositions of the invention may include one or more 
further optional components that can be used in hair 
treatment compositions. Examples of such optional 
components are given below. 

15 Cationic Polymer 

A cationic polymer is a preferred ingredient in shampoo 
compositions of the invention, for enhancing conditioning 
performance of the shampoo - 

20 

The cationic polymer may be a homopolymer or be formed from 
two or more types, of monomers. The molecular weight of the 
polymer will generally be between 5 000 and 10 000 000, 
typically at least 10 00 0 and preferably in the range 100 000 
to about 2 000 000 g/mol. The polymers will have cationic 
nitrogen containing groups such as quaternary ammonium or 
protonated amino groups , or a mixture thereof. 



The cationic nitrogen- containing group will generally be 
present as a substituent on a fraction of the total monomer 
units of the cationic polymer. thus when the polymer is not 
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a homopolymar it ceui contain spacer non-cat ionic monomer 
units. Such polymers are described in the CTPA Cosmetic 
Ingredient Directory, 3rd edition. The ratio of the cationic 
to non-cationic monomer units is selected to give a polymer 
having a cationic charge density in the required range. 

Suitable cationic conditioning polymers include, for 
example, copolymers of vinyl monomers having cationic aiftine 
or quaternary ammonium functionalities with water soluble 
spacer monomers such as (math) acryl amide, alkyl and dialkyl 
(meth) acrylamides, alkyl (meth) acrylafce, vinyl caprolactone 
and vinyl pyrrolidine. The alkyl and dialJcyl substituted 
monomers preferably have C1-C7 alkyl groups, more preferably 
Cl-3 alkyl groups. Other suitable spacers include vinyl 
esters, vinyl alcohol, maleic anhydride, propylene glycol 
and ethylene glycol. 

The cationic amines can be primary, secondary or tertiary 
amines, depending upon the particular species and the pE of 
the conposition. In general secondary and tertiary amines, 
especially tertiary, are preferred. 

Amine substituted vinyl monomers and amines can be 
polymerized in the amine form and then converted to ammonium 
by quaterniz&tion* 

The cationic conditioning polymers can comprise mixtures of 
monomer units derived from amine- and/or quaternary 
ammonium- substituted monomer and/or compatible spacer 
monomers . 
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Suitable cationic conditioning polymers include r for 
example : 

copolymers of i-vinyl-2 -pyrrolidine and l -vinyl -3 - 
methyl -imidazolium salt (e.g. chloride salt), referred 
to in the industry by the Cosmetic, Toiletry, and 
Fragrance Association, (CTFA) as Folyquaternium-16 . 
This material is commercial ly available from BASF 
Wyandotte Corp* (Farsippany, NJ, USA) under the IiUVTQUAT 
tradename (e.g. LUVXQUAT FC 370); 

copolymers of l-vinyl-2-pyrrolidine and 
dime thylaminoe thy 1 methacrylate, referred to in the 
industry (CTFA) as Polyquaternium-ll . This material is 
available commercially from Gaf Corporation tlffayne, NCT, 
USA) under the GAFQUAT tradename (e.g,, GAFQUAT 755N) ; 

cationic diallyl quaternary ammonium-containing polymers 
including, for example, dimethyldiallyammonium chloride 
homopolymer and copolymers of acrylatnide and 
di met hyldi ally 1 ammonium chloride, referred to in the 
industry (CTFA) as Polycjuaternium & and Polyquatemium 
7, respectively; 

mineral acid salts of amino-alkyl esters of homo-and co- 
polymers of unsaturated carboxylic acids having from 3 
to 5 carbon atoms , (as described in U.S. Patent 
4,009,256) ; 

cationic polyacryl amides (as described in W095/22311) . 
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Othsr cat ionic conditioning polymers that can be used 
include cationic polysaccharide polymers, such as cationic 
cellulose derivatives, cationic starch derivatives , and 
cationic guar gram derivatives. Suitably, such cationic 
polysaccharide polymers have a charge density in the range 
from 0.1 to 4 meq/g* 

Cationic polysaccharide polymers suitable for use in 
compositions of the invention include those of the formula: 

A-O- CR-N^R 1 ) (R 2 ) <R 3 )X~] , 

wlierein: A is an anhydroglucose residual group, such as a 
starch or cellulose anhydroglucose residual. R is an 
alkylene, oxyalkylene, polyoxyalkylene, or hydroxyalkylane 
group, or combination thereof. R 1 , R 2 and R 3 independently 
represent alkyl, axyl r alkylaryl, arylalkyl, alkoxyalkyl, or 
alkoxyaryl groups , each group containing up to about 18 
carbon atoms. The total number of carbon atoms for sach 
cationic moiety (i.e., the sum of carbon atoms in R 1 , R 2 and 

3 

R ) is preferably about 20 or less, and X is an anionic 
counterion, 

Cationic callulose is available from Amerchol Corp- 
(Edison, NJ, USA) in their Polymer JR (trade mark) and LR 
(trade mark) series of polymers, as salts of hydroxys thyl 
cellulose reacted with trimethyl ammonium substituted 
epoxide, referred to in the industry (CTFA) as 
Polyquatemium 10. Another type of cationic cellulose 
includes the polymeric quaternary ammonium salts of 
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hydroxyethyl cellulose reacted with lauryl dimethyl 
aitmoniuRv- substituted epoxide, referred to in the industry 
(CTPA) as Poly<juatemium 24. These materials are available 
from Amerchol Corp. {Edison, NJ r USA) under the tradename 
Polymer LM-200 . 

Other suitable cationic polysaccharide polymer© include 
quaternary nitrogen- containing cellulose ethers (e.g. as 
described in U.S. Patent 3,962,4X8) , and copolymers of 
etherified cellulose and starch (e.g. as described in 
U.S. Patent 3,958,581), 

A particularly suitable type of cationic polysaccharide 
polymer that can be used is a cat ionic guar gum derivative, 
such as guar hydroxypropyltrimonium chloride (commercially 
available from Rhone -Poulenc in their JAGUAR trademark 
series) . 



Examples are JAGUAR C13S, which has a low degree of 
substitution of the cationic groups and high viscosity. 
JAGUAR CIS, having a moderate degree of substitution and a 
low viscosity, JAGUAR C17 (high degree of substitution, high 
viscosity), JAGUAR CIS t which ±& a hydroxypropylated cationic 
guar derivative containing a low level of substituent groups 
as well as cationic quaternary ammonium groups, and JAGU&R 
162 which is a high transparency, medium viscosity guar 
having a low degree of substitution. 

Jaguar C17 is a particularly preferred deposition polymer for 
use in the compositions of the invention. 
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Preferably the cationic conditioning polymer is selected from 
cationic cellulose and cationic guar derivatives. 
Particularly preferred cationic polymers are JAGUAR C13S, 
JAGUAR CIS, JAGUAR CJ.7 and JAGUAR Cl€ and JAGUAR C162 . 

The cationic conditioning polymer will generally be present 
in compositions o£ the invention at levels of from 0.01 to 5, 
preferably from 0.05 to 1, more preferably from 0.08 to 
5 0.5 Wt%. 

Suspending Agents 

in a preferred embodiment , the hair treatment composition, 
10 especially if it is a shampoo composition, further comprises 
from 0.1 to 5 wt% of a suspending agent for the coated 
particles. Suitable suspending agents are selected from 
polyacrylic acids, crosB-linked polymers of acrylic acid, 
copolymers of acrylic acid with a hydrophobic monomer, 
15 copolymers of oarboxylic acid- containing monomers and acrylic 
esters, cross-linked copolymers of acrylic acid and acrylate 
esters, heteropolysaccharide gums and crystalline long chain 
acyl derivatives. The long chain acyl derivative is 
desirably selected from ethylene glycol stearate, 
20 alkanolamides of fatty acidB having from 16 to 22 carbon 

atoms and mixtures thereof. Ethylene glycol distearate and 
polyethylene glycol 3 distearate are preferred long chain 
acyl derivatives. Polyacrylic acid is available commercially 
as carbopol 420, Carbopol 488 or Carbopol 4 93. Polymers of 
25 acrylic acid cross-linked with a polyfunctional agent may 
also be used, they are available commercially as Carbopol 
910, Carbopol 934, Carbopol 940, Carbopol 941 and Carbopol 
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980, An example of a suitable copolymer of a carboxylic acid 
containing a monomer and acrylic acid esters is Carbopol 
1342. All Carbopol (trade mark) materials are available from 
Goodrich. 

5 

suitable cross -linked polymers of acrylic acid and acrylate 
esters are Pemulen TRl or Pemulen A suitable 

heteropolysaccharide gutci is xanthan gum, for exatr^le that 
available as Kelzan mu, 

10 

The suspending agent for the coated particles is preferably a 
polymeric suspending agent. 

Conditioning Agents 

The compositions of this invention can also contain one or 
more conditioning agents selected from silicone conditioning 
agents and non-silicone oily conditioning agents. 

20 When conditioning agent is present in the hair treatment 
compositions in droplet form, the droplets may be liquid, 
pemi-solid or solid in nature, so long as they are 
substantially uniformly dispersed in the fully formulated 
product- Any droplets of oily conditioning agent are 
25 preferably present as either liquid or semi -solid droplets, 
more preferably as liquid droplets. 

Silicone Conditioning Agents 

30 The compositions of the invention can contain, emulsified 
droplets of a silicone conditioning agent, for enhancing 
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conditioning performance. The silicone is insoluble in the 
aqueous matrix of the composition and so is present in an 
emulsified form, with the silicone present as dispersed 
droplets . 

5 

Suitable silicones include polydiorganosiloxanes , in 
particular polydimethylsiloxanes which have the CTPA 
designation dimethicone. Also suitable for use compositions 
of the invention (particularly shampoos and conditioners) 

10 are polydimethyl siloxanes having hydroxyl end groups, which 
have the CTPA designation dimethiconol . Also suitable for 
use in eott^ositions of the Invention are silicone gums 
having a slight degree of cross-linking, as are described 
for example in WO 96/31188 , These materials can impart 

15 body, volume and stylability to hair, as well as good wet 
and dry conditioning. 

The viscosity of the emulsified silicone itself (not the 
emulsion or the final hair conditioning composition) is 
20 typically at least 10,000 est. In general we have found 
that conditioning performance increases with increased 
viscosity. Accordingly, the viscosity of the silicone 
itself is preferably at least 60,000 est, most preferably at 
least 500,000 est, ideally at least 1,000,000 est. 
25 Preferably the viscosity does not exceed 10 9 est for ease of 
formulation. 

Emulsified silicones for use in the shampoo compositions of 
the invention will typically have an average silicone 
30 droplet size in the composition of less than 30, preferably 
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less than 20, more preferably less than 10 unu We have 
found that reducing the droplet size generally improves 
conditioning performance. Most preferably the average 
silicone droplet size of the emuleif led silicone in the 
5 conjposition is less than 2 yxa, ideally it ranges from 0.01 
to 1 jim. silicone emulsions having an average silicone 
droplet size of S 0.15 |wa are generally termed 
microenrulsione . 

10 Suitable silicone emulsions for use in the invention are 
also commercially available in a pre -emulsified form. 

Examples of suitable pre- formed emulsions include emulsions 
DC2-1766, DC2-1784, and microemulsions DC2-18G5 and DC2- 

15 1870, all available from Dow Corning. These are all 

eraulsions/microemulsions of dimethiconol . Cross-linked 
silicone gums are also available in a pre-emulsif ied form, 
which is advantageous for ease of formulation. A preferred 
example is the material available from Dow Coming as DC X2- 

20 1787, which is ail emulsion of cross-linked dimethiconol gum. 
A further preferred example is the material available from 
Dow Corning as DC X2-1331, wlaich is a mi cr ©emulsion of 
cross-linked dimethiconol gum, 

2S A further preferred class of silicones for inclusion in 
shampoos and conditioners of the invention are amino 
functional silicones. By "amino functional silicone" is 
meant a silicone containing at least one primary, secondary 
or tertiary amine group, or a quaternary ammonium group. 

30 
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Examples of suitable amino functional silicones include; 



(i) polysiloxanes having the CTFA designation 
"amodimathicone", and the general formula i 



B 



HO- [Si (CH 3 ) 2 -0-3 x - [Si {OH) (CH 2 CH 2 CH 2 -NH"CH 2 CH 2 NH 2 ) -O-l -H 



in which x and y are numbers depending on the molecular 
weight of the polymer, generally such that the molecular 
10 weight is between about 5,000 and 500,000, 

(ii) polysiloxanes having the general formula: 



in which; 

Q is selected from H, phenyl, OH or C X . B alkyl, e.g. methyl; 
a is 0 or an integer from 1 to 3, preferably 0 ? 
20 b is 0 or 1, preferably 1; 

m and n are numbers such that <m •*• n) can range from 1 to 
2000, preferably from 50 to 150; 

m is a number from 1 to 2000, preferably from 1 to 10? 

n is a number from 0 to 1999, preferably from 49 to 149, and 



R is a monovalent radical of formula -CqH 2 qLi in which q is a 

number from 2 to 8 and L is an amino fuctional group selected 
from the following? 



r' a G 3 -a-Si (OSiGa) n- (OSiGjpR ' 2 .b> m-0-Si<33. a -H. ' a 



15 



25 
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-NR ' -CK 2 -CH 2 -N(R >2 
-N (R 9 ) 2 

-N + H (R 1 ' ) 2 A" 
5 -N + H 2 {R 1 ' ) A" 



-a (r' ' > ~CH 2 -CH 2 -N*Ha (R T ' ) a" 



in which R is selected fiom H, phenyl, benzyl , or a 
saturated monovalent hydrocarbon radical , e.g. C1-20 alkyl, 
10 and A is a halide ion, e.g. chloride or bromide. 

Suitable amino functional silicones corresponding to the 
above formula Include those polysiloxanes termed 
"trimethylsilylaniodiniethicone" as depicted below, and which 
15 are sufficiently water insoluble eo as to be useful in 
compositions of the invention: 

Si(CH 3 ) 3 - O - ISi(CH 3 ) 2 - O - ] x - [Si (CH3) (R - NH - 
CH 2 CH 2 NH 2 ) - O -ly - Si (CH 3 >3 



20 



25 



wherein x + y is a number from about 50 to about 500, and 
wherein R is an alkylene group having from 2 to 5 carbon 

atoms. Preferably, the number x + y is in the range of from 

about 100 to about 300, 

Ciii) quaternary silicone polymers having the general 
formula 5 
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{(R 1 ) (R 2 ) (R 3 ) N + CH2CH(0H)CH 2 0(CH 2 )3tSi(R 4 ) (R 5 )-0-] n - 

Si {R 6 > CR 7 ) " {Ca 2 )3-0-CH 2 CS(OH) CH 2 N* (R 8 ) (R 9 ) (R l °> } <*"> 2 

wherein R 1 and R 10 may be the same or different and may be 
5 independently selected from H, saturated or unsaturated long 
ox short chain alMenJyl, branched chain alMen)yl ^ C 5 -C 8 
cyclic ring systems; 

r 2 thru' R 9 may be the same or different and may be 
10 independently selected from H, straight ox branched chain 
lower alk(en)yl, and C s -C s cyclic ring systems ; 

n is a number within the range of about 60 to about 120, 
preferably about 80, and 



X" is preferably acetate, but toay instead be for example 
halide, organic carboxylate, organic sulphonate or the like. 
Suitable quaternary silicone polymers of this class are 
described in EP-A-0 530 974. 



20 



Amino functional silicones suitable for use in shampoos and 
conditioners of the invention will typically have a mole % 
amine functionality in the range of from about o.l to about 
8.0 mole %, preferably from about 0.1 to about 5.0 mole %, 
25 most preferably from about 0.1 to about 2.0 mole %. In 
general the amine concentration should not exceed about 
B.O mole % since we have found that too high an amine 
concentration can be detrimental to total silicone 
deposition and therefore conditioning performance. 
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The viscosity of the amino functional silicone is not 
particularly critical and can suitably range from about 100 
to about 500,000 cst- 

5 

Specific examples of amino functional silicones suitable for 
use in the invention are the aminosilicone oils DC2-8220, 
DC2-8166, DC2-8466, and DC2-8950-114 (all ex Dow Coming) , 
and GE 1149-75 r (ex General Electric Silicones). 
10 Also suitable are emulsions of amino functional silicone 
oils with non ionic and/or cationic surfactant. 

Suitably such pre-formed emulsions will have an average 
amino functional silicone droplet size in the shampoo 
15 composition of less than 30, preferably less than 20, more 
preferably less than 10 jim. Reducing the droplet size 
generally improves conditioning performance. Most 
preferably the average amino functional silicone droplet 
size in the composition is less than 2 ^im ideally it ranges 
20 from 0.01 to 1 nm> 

Pre- formed emulsions of amino functional silicone are also 
available from suppliers of silicone oils such as Dow 
Coming and General Electric. Specific examples include 
25 Cationic Emulsion, Cationic Emulsion, and the 

non- ionic emulsions DC2-7224, DC2-8467, DC2-8177 and DC2- 
8154 (all ex Dow Coming) . 

An example of a quaternary silicone polymer useful in the 
30 present invention is the material K3474, ex Goldechmidt. 



• 
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For shampoo compositions according to the invention intended 
for the treatment of «mi*ed» hair (i.e. greasy roots and dry 
ends) , it is particularly preferred to use a combination o£ 
amino functional and non-amino functional silicone in 
5 composition* of the invention, especially when these are in 
the form of shampoo compositions. In such a case, the 
weight ratio of amino functional silicone to non- amino 
functional silicone will typically range from 1:2 to 1:20, 
preferably It 3 to 1:20, more preferably 1:3 to 1:8. 
10 The total amount of silicone incorporated into compositions 
of the invention depends on the level of conditioning 
desired and the material used- A preferred amount is from 
0.01 to 10 wt% although these limits are not absolute. The 
lower limit is determined by the minimum level to achieve 
15 conditioning and the upper limit by the maximum level to 
avoid making the hair and/or skin unacceptably greasy. 

We have found that a total amount of silicone of from 0.3 to 
5, preferably 0.5 to 3 wt% is a suitable level. 



20 



25 



The viscosity of silicones and silicone emulsions can be 
measured by means of a glass capillary viscometer as set out 
further in Dow Corning Corporate Test Method CTM004, 
July 20 1970. 

in compositions comprising silicone, it is preferred that a 
suspending agent for the silicone also be present. Suitable 
suspending agents are as described hereinabove. 



30 (ii) Hon- silicone Oily Conditioning Components 
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Corqpositions according tP the present invention may also 
comprise a dispersed, non-volatile, water- insoluble oily 
conditioning agent. 

5 Thie component will be dispersed in the composition in the 
form of droplets, which form a separate, discontinuous phase 
from the aqueous * continuous phase of the composition* In 
other words, the oily conditioning agent will be present in 
the shampoo composition in the form of an oil-in-water 
10 emulsion. 

By v insoluble" is meant that the material is not soluble in 
wat^r {distilled or equivalent) at a concentration of 
0.1% (w/w), at 250°C« 

Suitably, the Bz r 2 average droplet size of the oily 
conditioning component is at least 0.4, preferably at least 
0.8, and more preferably at least 1 jxm. Additionally, the 
^3,2 average droplet size of the oily conditioning component 
is preferably no greater than 10, more preferably no greater 
8, more preferably no greater than 5, yet more preferably no 
greater than 4, and most preferably no greater than 3,5 jim. 

The oily conditioning agent may suitably be selected from 
25 oily or fatty materials, and mixtures thereof. 

Oily or fatty materials are preferred conditioning agents in 
the shampoo compositions of the invention for adding shine 
to the hair and also enhancing dry combing and dry hair 
30 feel. 




15 
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Preferred oily and fatty materials will generally have a 
viscosity of less than 5 Sa.s, more preferably less than 
1 Pa.s, and most preferably less than 0.5 Pa.s, 
5 e.g. 0.1 Pa.s and under as measured at 25'C with a Brookfield 

Viscometer (e.g. Brookfield RV) using spindle 3 operating at 

100 rptft. 

Oily and fatty materials with higher viscosities may be 
10 used. For example, materials with viscosities as high as 
65 Pa.s may be used. The viscosity of such materials (i.e. 
materials with viscosities of 5 Pa.s and greater) can be 
measured by means of a glass capillary viscometer as set out 
further in Dow Coming Corporate Test Method CTM004, 
15 July 20 1970. 

suitable oily or fatty materials are selected from 
hydrocarbon oils, fatty esters and mixtures thereof- 

20 Hydrocarbon oils include cyclic hydrocarbons, straight chain 
aliphatic hydrocarbons (saturated or unsaturated) , and 
branched chain aliphatic 'hydrocarbons (saturated or 
unsaturated) . Straight chain hydrocarbon oils will 
preferably contain from about 12 to about 30 carbon atoms. 
25 Branched chain hydrocarbon oils can and typically may 

contain higher numbers of carbon atoms. Also suitable are 
polymeric hydrocarbons of alkenyl monomers, such as C 2 -C 6 
alkenyl monomers. These polymers can be straight or 
branched chain polymers. The straight chain polymers will 
30 typically be relatively short in length, having a total 
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number of carbon atoms aa described above for straight chain 
hydrocarbons in general. The branched chain polymers can 
have substantially higher chain length. The number average 
molecular weight of such materials can vary widely, but will 
5 typically be up to about 2000, preferably from about 200 to 
about 1000 f more preferably from about 300 to about 600, 

Specific exan$5les of suitable hydrocarbon oils include 
paraffin oil, mineral oil, saturated and unsaturated 

10 dodecane, saturated and unsaturated tridecane, saturated and 
unsaturated tetradecane, saturated and unsaturated 
pentadecane, saturated and unsaturated hexadecane, and 
mixtures thereof. Branched- chain isomers of these 
compounds, as well as of higher chain length hydrocarbons, 

15 can also be used. Exemplary branched -chain isomers are 
highly branched saturated or unsaturated alkanes, such as 
the permethyl- substituted isomers, e.g., the permethyl- 
substituted isomers of hexadecane and eicosane, such as 2, 
2, 4, 4, 6, 6, 8, 8 -dimethyl -10 -me thylundecane and 2, 2, 4, 

20 4, 6, 6-dimethyl-8-methylnonane, sold by Permethyl 

Corporation. A further example of a hydrocarbon polymer is 
polybutene, such as the copolymer of isobutylene and butene. 
A commercially available material of this type is Li-14 
polybutene from Amoco Chemical Co. (Chicago, 111-, U.S,A.) . 

2i5 

Particularly preferred hydrocarbon oils are the various 
grades of mineral oils. Mineral oils are clear oily liquids 
obtained from petroleum oil, from which waxes have been 
removed, and the more volatile fractions removed by 
30 distillation. The fraction distilling between 250*C to 300°C 
is termed mineral oil, and it consists of a mixture of 
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hydrocarbons ranging from C 16 H 34 to C 21 K44. Suitable 
commercially available materials of this type include Sirius 
M8S and Sirius M125, all available from Silkolene. 

5 Suitable fatty esters are characterised by having at least 
10 carbon atoms, and include esters with hydrccarbyl chains 
derived from fatty acids or alcohols, e.g., monoearboxylic 
acid esters, polyhydric alcohol esters, and di- and 
tricarboxylic acid esters. The hydrocarbyl radicals of the 

10 fatty esters hereof can also include or have covalently 
bonded thereto other compatible functionalities, such aa 
amides and alkoxy moieties, Buch as ethoxy or ether 
linkages. 

15 Monocarboxylic acid esters include esters of alcohols and/or 
acids of the formula R'COOR in which R' and R independently 
denote alkyl or alkenyl radicals and the sum of carbon atoms 
in R« and R is at least 10, preferably at least 20. 

20 Specific examples include, for example, alkyl and alkenyl 
esters of fatty acids having aliphatic chains with from 
about 10 to about 22 carbon atoms, and alkyl and/or alkenyl 
fatty alcohol carboxylic acid esters having an alkyl and/or 
alkenyl alcohol -derived aliphatic chain with about 10 to 

25 about 22 carbon atoms, benzoate esters of fatty alcohols 
having from about 12 to 20 carbon atoms. 

The monocarboxylic acid ester need not necessarily contain 
at leaBt one chain with at least 10 carbon atoms, so long as 
3 0 the total number of aliphatic chain carbon atoms is at least 
10, Exanqples include isopropyl isostearate, hexyl laurate, 
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isohexyl laurate r isohexyl palmitate, isopropyl palmitate, 
decyl oleate, isodecyl oleate, hexadecyl stearate, decyl 
stearate, isopropyl isostearate, dihexyldecyl adipate, 
lauryl lactate, niyristyl lactate, cetyl lactate, oleyl 
5 stearate, oleyl oleate, oleyl myristate, lauryl acetate, 
cetyl propionate,, and oleyl adipate. 

Di- and trlalkyl and alkenyl esters of carboxylic acids can 
also be used. These include, Eor example, esters of C4-C8 

dicarboxylic acids such as esters (preferably Ci-C 6 ) 

10 of succinic acid, glutamic acid, adipic acid, hexanoic acid, 
heptanoid acid, and octanoic acid. Examples include 
diisopropyl adipate, diisohexyl adipate r and diisopropyl 
sebacate- Other specific examples include isocetyl stearoyl 
stearate, and tristearyl citrate. 

15 

Polyhydric alcohol esters include allcylene glycol esters, 
for example ethylene glycol mono and di-fatty acid esters, 
diethylene glycol mono- and di- fatty acid esters, 
polyethylene glycol mono- and di -fatty acid esters, 

20 propylene glycol mono- and di- fatty acid esters , 

polypropylene glycol monooleate, polypropylene glycol 
monostearate, ethoxylated propylene glycol monostearate, 
polyglycerol poly-fatty acid esters, ethoxylated glyceryl 
monostearate, 1,3 -butyl ene glycol monostearate, 1,3-butylene 

25 glycol distearate, polyoxyethylene polyol fatty acid ester, 
sorbit^n fatty acid esters, polyoxyethylene eorbitan fatty 
acid esters and mono-, di-and triglycerides. 

Particularly preferred fatty esters are mono-, di- and 
30 triglycerides, more specifically the mono-, di-, and tri- 



i 

esters of glycerol and long chain carboxylic acids such as 
C3.-C22 carboxylic acids. A variety of these types of 
materials can be obtained from vegetable and animal fats and 
oils,, such as coconut oil, castor oil, saf flower oil, 
5 sunflower oil, cottonseed oil, corn oil f olive oil, cod 
liver oil, almond oil, avocado oil, palm oil, sesame oil, 
peanut oil, lanolin and soybean oil. Synthetic oils include 
triolein and tristearin glyceryl dilaurate. 

10 Specific exaxnples of preferred materials include cocoa 
butter, palm stearin, eunf lower oil, soyabean oil and 
coconut oil . 

The oily or fatty material .is suitably present at a level of 
15 from 0.05 to 10, preferably from 0.2 to 5, more preferably 
from about 0.5 to 3 wt%„ 

The compositions of this invention preferably contain no 
more than 3 wt% of a styling polymer, more preferably less 
20 than 1%* of a styling polymer, preferably contain less than 

0,1% by weight a styling polymer, and optimally are free of 

styling polymer. 

In hair treatment compositions containing a conditioning 
25 agent , it is preferred that a cationic polymer also be 
present. 

Adjuvants 

30 The compositions of the present invention may also contain 
adjuvants suitable for hair care. Generally such 
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ingredients are included individually at a level of up tg 2, 
preferably up to l wt% of the total composition. 

Among suitable hair care adjuvants, are: 

5 

(i) natural hair root nutrients, such &s amino acids and 
sugars. Examples of suitable amino acids include 
arginine, cysteine, glutamine, glutamic acid, 
isoleucine, leucine, methionine, serine and valine, 

10 and/ or precursors and derivatives thereof. The amino 

acids may be added singly, in mixtures, or in the form 
of peptides, e.g. di- and tripeptides- The amino 
acids may also be added in the form of a protein 
hydrolyeate. such as a keratin or collagen 

15 hydrolysate. Suitable sugars are glucose, dextrose and 

fructose. These may be added singly or in the form 
of, e.g. fruit extracts, A particularly preferred 
combination of natural hair root nutrients for 
inclusion in compositions of the invention is 

20 isoleucine and glucose. A particularly preferred 

amino acid nutrient is arginine. 

(ii) hair fibre benefit agents. JExangplee are: 

25 - ceramides, for moisturising the fibre and 

maintaining cuticle integrity. Ceramides are 
available by extraction from natural sources, or as 
synthetic ceramides and p seudocer amides * A 
preferred ceramide is Ceramide II, ex Quest. 

30 Mixtures of ceramides may also be suitable, such as 

Cerattiidas LS, ex Laboratoires Serobiologiques. 
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Minor ingredients 

The compositions may also include conventional components 
5 such as colourants, fragrances and stabilisers* 

The invention will now toe further illustrated by the 
following, non-limiting Examples - 

10 In the examples and throughout the specif ication, all 

percentages quoted are by weight based on total weight unless 
otherwise stated. 

EXAMPLES 

15 

Example 1 

The following is an example of a shampoo composition of the 
invention! 
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★from Dow Corning 

** cat ionic guar from Rbodia 

Example 3 

The aepo.it.on o £ oii^oX. «- • <™~£Z Z£*~ 

*. -TAouar C17 waB conqparea co a=f 

invention containing Jaguar uj. 

j„ vitro- The results were 
carried out on skin in view- 

p^lative ^position 



surfactant in congogitioiL 



15 



12 wt% SLBB/ 2 Wt% CAPB/ 2 wt % SCAA 
14 Wt% SLES/ 2 Wt% CAPB/ 2 *t % SCAA 
!6 Wt% SLBS/ 2 wt% CAPB* 



20-94 
15.34 
11-33 
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♦comparative example 



Example 3 

5 The mildness of the compositions of the invention was 

determined using in vitro corneosurfametry- The results 
were as follows. 



Surfactant in composition Mildness 

10 

14 Wt% SLES/ 2 wt% CAPB/ 2 Wt % SCAA 39 
. 16 wt% SLES/ 2 wt% CAPB 27* 



♦comparative example 

15 

Example 4 

Sensory evaluation of the compositions of the invention was 
carried toy a self perception questionnaire on a group of 
20 users. The compositions containing 14:2:2 SLES i CAPB :SCAA 
were found to be superior to compositions containing SLES 
and CAPB only in terms of wet and dry attributes, including 
ease of comb and good alignment , and perceptible scalp 
benefits, such as no dandruff and scalp dryness. 
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CLAIMS 

1. A hair treatment coinposition comprising; 

<a) an anionic surfactant; 
5 (b) an amphoteric or zwitterionic surfactant; and 

(c) em alkyl amphoalkanoste surfactant . 

2. Couqposition as claimed in Claim 1, wherein the anionic 
surfactant is selected from sodium lauryl sulphate, 

10 sodium lauryl ether sulphate (n) EO, (where n ranges from 

l to 3) , ammonium lauryl sulphate and ammonium lauryl 
ether sulphate (n) BO r (where n ranges from 1 to 3) * 

3. Composition as claimed in Claim 1 or Claim 2 wherein 
IS the anionic surfactant is present in an amount of from 

10 to 20 % by weight of the composition • 

4. Composition as claimed any one of the preceding claims 
wherein the amphoteric or zwitterionic surfactant is a 

20 betaine- 

5- Composition as claimed any one of the preceding claims 
wherein the amphoteric or zwitterionic surfactant is 
cocamidopropylbetaine . 

25 

6, Composition as claimed in any one of the preceding 
claims wherein the amphoteric or sswitterionic 
surfactant is present in an amount of from 0-5 to 5% by 
weight of the composition. 

30 
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7. 

5 8. 

10 9- 

15 10. 
11- 

20 

12. 
13. 

25 



Composition as claimed in any one o£ the preceding 
claims wherein the allcyl amphoalkanoate surfactant is a 
(C 6 to Cie allcyl) ampho(C x to C 2 alkanoate) - 

Composition as claimed in any one of the preceding 
claims wherein the alkyl amphoaljcanoate surfactant is 

sodium cocoamphoacetate or sodium lauryl 

cocoan£>hoacetate m 

Composition as claimed in any one of the preceding 
claims wherein the alkyl amphoalkanoate surfactant is 
present in the composition in an amount of from 0.5 to 
5% by weight of the composition. 

Composition as claimed in any one of the preceding 
claims which further comprises an anti-dandruff agent . 

Composition as claimed in Claim 10 wherein the anti- 
dandruff agent is in solution in the composition. 

Composition as claimed in Claim 10 or Claim 11 wherein 
the anti-dandruff agent is climbazole. 

Composition as claimed in any one of Claims 10 to 12 
wherein the anti-dandruff agent is present in the 
composition in an amount of from 0.1 to 5% by weight. 



30 



14. 



Composition as claimed in any one of the preceding 
claims, wherein the composition comprises a cationic 
polymer in an amount of 0.01 to 5% by weight. 
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15. Composition as claimed in any one of the preceding 
claims which has a pH in the range of from 5 to 8. 

16. Composition as claimed in any one of the preceding 
5 claims which has a pH in the range of from 6 to 7, 

17. Composition as claimed in any one of the preceding 
claims which is a shampoo. 

10 18 . A method of treating hair which comprises applying to 
the hair a composition of any one of Claims 1 to 17. 

19. The use of a surfactant mixture comprising* an anionic 
surfactant/ an amphoteric or zwitter ionic surfactant; 

IS and an alkyl atnphoalkanoate surfactant to increase the 

mildness of a hair treatment composition. 

20. The use of a surfactant mixture comprising! an anionic 
surfactant; an amphoteric or awitterionic surfactant? 

20 and an alkyl arnphoalkanoate surfactant to increase the 

deposition of an anti-dandruff agent from a hair 
treatment composition. 
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Use as claimed in Claim 20, wherein the anti-dandruff 
agent is clirabazole. 
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ABSTRACT 
HAIR TREATMENT COMPOSITIONS 

A hair treatment composition comprises: an anionic 
surfactant; an atnphoteric or zwitter ionic surfactant; and an 
alkyl a-mphoalJcanoate surfactant, The coitipositions have 
benefits in terms of perceived mildness by users and 
deposition of active agents, such as anti-dandruff agents. 
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